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1. PC'KPOSE. T h i s  a d v i s o r y  c i r c u l a r  c o n t a i n s  a c c e p t a b l e  methods f o r  
t e s t i n g  a l t i m e t e r s  and s t a t i c  sys t ems .  I t  a l s o  p r o v i d e s  g e n e r a l  
i n f o r m a t i o n  c o n c e r n i n g  t h e  t e s t  equipment  used and p r e c a u t i o n s  t o  
be  ta:;cn when pe r fo rming  s u c h  t e s t s .  

2 .  CAKCELLATIOK. Advisory  C i r c u l a r  No. AC 43-203A d a t e d  6 / 6 / 6 7  i s  
c a n c e l e d .  

3. RELATED PUBLICATIONS. 

a .  F e d e r a l  A v i a t i o n  R e g u l a t i o n s  (FAR) P a r t  4 3 ,  Appendix  E ,  S e c t i o n s  
43.3 and 43.5;  FAR P a r t  91,  S e c t i o n  91.170; FAR P a r t  145 ,  S e c t i o n  145.47. 

b .  Adv i so ry  C i r c u l a r  4 3 - 2 A ,  Minimum Barometry  f o r  C a l i b r a t i o n  and T e s t  
of  Atmospher ic  P r e s s u r e  i n s t r u m e n t s .  

c .  U.S. S t a n d a r d  Atmosphere,  1976.  

4 .  GENERAL. C e r t a i n  a i r c r a f t  a r e  r e q u i r e d  by S e c t i o n  91.170 of t h e  FAR 
t o  have a l t i m e t e r  and s t a t i c  sys t em t e s t s .  These t e s t s  a r e  d e s c r i b e d  i n  
Appendix E of P a r t  43  of t h e  FAR. Equipment ,  m a t e r i a l s ,  and  r e q u i r e d  tests 
f o r  t e s t  equipment  a r e  s p e c i f i e d  i n  S e c t i o n  145.47 of t h e  FAR. P e r s o n s  
a u t h o r i z e d  t o  pe r fo rm a l t i m e t e r  and  s t a t i c  s y s t e m s  t e s t s  a r e  i d e n t i f i e d  i n  
S e c t i o n  91.170 of t h e  FAR. 

5. STATIC PRESSURE SYSTEM TEST. Per formance  of t h i s  t e s t  w i t h  a l l  s t a t i c  
i n s t r u m e n t s  ' c o n n e c t e d  w i l l  a s s u r e  t h a t  l e a k s  have n o t  been  i n t r o d u c e d  a t  
i n s t r u m e n t  connec t j . ons .  TJse of t h e  f o l l o w i n g  p r o c e d u r e s  i s  s a t i s f a c t o r y  as 
a  means f o r  compl i ance  w i t h  t h e  s t a t i c  p r e s s u r e  sys t em p roo f  t e s t  and 
i n s p e c t  i o n :  

a .  V i s u a l l y  i n s p e c t  t h e  p o r t s ,  p lumbing ,  a c c e s s o r i e s ,  and  i n s t r u m e n t s  
c o n n e c t e d  t o  t h e  s t a t i c  sys t em and r e p a i r  o r  r e p l a c e  t h o s e  p a r t s  which  a r e  
d e f e c t i v e ;  e . g . ,  b r o k e n  "R" n u t s ,  c r a c k e d  f l a r e  s l e e v e s ,  d e t e r i o r a t e d  



f l e x i b l e  t u b i n g ,  bad v a l v e s ,  e t c .  Purge  t h e  s y s t e m ,  i f  n e c e s s a r y ,  t o  
remove f o r e i g n  m a t t e r  wh ich  may have accumula t ed  i n  t h e  t u b i n g .  

b. Check t h e  s t a t i c  p o r t  h e a t e r  t o  a s s u r e  p r o p e r  o p e r a t i o n  by n o t i n g  
e i t h e r  ammeter c u r r e n t  o r  t h a t  t h e  p i t o t  t u b e  o r  s t a t i c  p o r t  g e t s  h o t  t o  
t h e  t ouch .  

c .  When a n  a i r c r a f t  h a s  more t h a n  one s t a t i c  s y s t e m ,  t e s t  e a c h  sys t em 
s e p a r a t e l y  t o  a s s u r e  t h e i r  i ndependence  and t o  a s s u r e  t h a t  t h e  l e a k  r a t e  
f o r  e a c h  sys t em i s  w i t h i n  t o l e r a n c e .  

d .  Connect  t h e  tes t  equipment  d i r e c t l y  t o  t h e  s t a t i c  p o r t s ,  i f  
p r a c t i c a b l e .  O t h e r w i s e ,  c o n n e c t  t o  a  s t a t i c  sys t em d r a i n  o r  t e e  c o n n e c t i o n  
and  s e a l  o f f  t h e  s t a t i c  p o r t s .  I f  t h e  t e s t  equipment  is  connec t ed  t o  t h e  
s t a t i c  sys t em a t  any  p o i n t  o t h e r  t h a n  t h e  s t a t i c  p o r t ,  i t  s h o u l d  be made a t  
a  p o i n t  where t h e  c o n n e c t i o n  may be r e a d i l y  i n s p e c t e d  f o r  sys tem i n t e g r i t y  
a f t e r  t h e  sys t em i s  r e t u r n e d  t o  i t s  normal  c o n f i g u r a t i o n .  Remove a l l  s t a t i c  
p o r t  s e a l s  a f t e r  c o m p l e t i o n  of t h e  s t a t i c  sys tem t e s t .  

e .  Fo r  u n p r e s s u r i z e d  a i r p l a n e s ,  conduc t  t h e  s t a t i c  p r e s s u r e  sys t em p roo f  
t e s t  t o  t h e  s t a n d a r d s  p r e s c r i b e d  i n  FAR P a r t  2 3 . 1 3 2 5 ( b ) ( 2 ) ( i )  o r  P a r t  
2 5 . 1 3 2 5 ( ~ ) ( 2 ) ( i ) ,  a s  a p p l i c a b l e  ( s e e  p a r a g r a p h  9 f o r  p r e c a u t i o n s ) .  

f .  F o r  p r e s s u r i z e d  a i r p l a n e s ,  conduc t  t h e  s t a t i c  p r e s s u r e  sys t em proof  
t e s t  t o  t h e  s t a n d a r d s  p r e s c r i b e d  i n  FAR P a r t  2 3 . 1 3 2 5 ( b ) ( 2 ) ( i i )  o r  P a r t  
2 5 . 1 3 2 5 ( c ) ( 2 ) ( i i ) ,  a s  a p p l i c a b l e  ( s e e  p a r a g r a p h  9 f o r  p r e c a u t i o n s ) .  

( 1 )  An a c c u r a t e  vacuum gauge r e f e r e n c e d  t o  a t m o s p h e r i c  p r e s s u r e  and 
c o n n e c t e d  t o  t h e  s t a t i c  p r e s s u r e  sys t em may be used t o  measure t h e  
e q u i v a l e n t  c a b i n  d i f f e r e n t i a l  p r e s s u r e .  

( 2 )  E i t h e r  t h e  a l t i m e t e r  i n  t h e  a i r p l a n e  under  t e s t  o r  t h a t  i n  t h e  
t e s t  equipment  may be used  a s  a  vacuum gauge ,  p r o v i d e d  t h a t  b a r o m e t r i c  
p r e s s u r e  i s  c o n v e r t e d  t o  p r e s s u r e  i n  pounds p e r  s q u a r e  i n c h  (PSI). A 
c o n v e n i e n t  fo rmula  f o r  t h i s  c o n v e r s i o n  i s  : 

i n c h e s  of  mercury  
PSI  = 2.036 

( 3 )  The f o l l o w i n g  s t e p s  a r e  s u g g e s t e d  t o  u se  t h e  a l t i m e t e r  a s  a 
vacuum gauge : 

S t e p  1. Conver t  t h e  a c t u a l  l o c a l  b a r o m e t r i c  
p r e s s u r e  (NOT r e d u c e d  t o  s e a  l e v e l )  t o  PSI ;  

S t e p  2.  S u b t r a c t  t h e  approved  maximum c a b i n  
d i f f e r e n t i a l  p r e s s u r e  i n  PSI from t h e  PSI  v a l u e  o b t a i n e d  i n  S t e p  1 ;  

S t e p  3. Conver t  t h e  PSI v a l u e  o b t a i n e d  i n  S t e p  2  t o  
i n c h e s  of m e r c u r y ,  u s i n g  t h e  fo rmula :  I n c h e s  of mercury  = PSI  x 2.036; 
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S t e p  4. The t e s t  p r e s s u r e  e x p r e s s e d  i n  i n c h e s  of mercu ry  
c a n  be c o n v e r t e d  t o  t e s t  a l t i t u d e  u s i n g  T a b l e  I V  GEOPOTENTIAI, ALTITUDE, 
ENGLISH UITITS, c o n t a i n e d  i n  t h e  document t i t l e d  "U.S. S t a n d a r d  Atmosphere,  
1976  ( S t o c k  No. 003-017-00323-O)," which i s  a v a i l a b l e  from S u p e r i n t e n d e n t  of  
Documents, U.S. Government P r i n t i n g  O f f i c e ,  Washington ,  D.C. 20402 a t  a c o s t  
o f  $6.20. 

EXAMPLES : 

S t e p  1. PSI  = 25.39 = 12.47  PSI 
2.036 

S t e p  2. 12.47 - 5.3 = 7.17 PSI  

S t e p  3. I n c h e s  Hg = 7.17 x 2.030 = 14.60 inc.hes Hg 

S t e p  4. 14.60 i n c h e s  Fg = 1 8 , 6 0 0  f e e t  a l t i t u d e  

6 .  ALTI?ETER TEST. A l t i m e t e r  t e s t s  a r e  per formed i n  a c c o r d a n c e  w i t h  
FAR P a r t  43 ,  Appendix E .  I f  t h e  a l t i m e t e r  t e s t  i s  t o  be per formed v i t h  
t h e  i n s t r u m e n t  i n c t a l l e d  i n  t h e  a i r p l a n e ,  t h e  f o l l o w i n g  g u i d e l i n e s  shou ld  
b e  obse rved :  

a .  The s t a t i c  l e a k  t e s t  s h o u l d  be conduc ted  f i r s t  t o  a s s u r e  t h a t  t h e r e  
a r 9  no s t a t i c  sys t em l e a k s  t o  i n f l u e n c e  a l t i m e t e r  i n d i c a t i o n s .  

b .  P e r n i t  t h e  a l - t i m e t e r  t o  s t a b i l i z e  a f t e r  a  f l i g h t  b e f o r e  pe r fo rming  
t h e  t e s t .  

c .  Use p o r t a b l e  t e s t  equipment  o r  b a r o m e t r i c  t e s t  equipment  a s  
d e s c r i b e d  i n  p a r a g r a p h  7 ,  A l t i m e t e r  T e s t  Equipment .  

d .  When v i b r a t i o n  i s  a ~ p l i e d  t o  t h e  i n s t r u m e n t ,  a s s u r e  t h a t  i t  i s  n o t  
o f  a  magn i tude  which w i l l  mask a s t i c k y  a l t i m e t e r .  

7 .  .LTI!dETER TEST EOUIPENT. The f o l l o w i n g  t e s t  equipment  i s  a c c e p t a b l e  
f o r  t e s t i n g  a l t i m e t e r s :  

a .  M e r c u r i a l  b a r o m e t e r s  w i t h  a c c u r a c i e s  s p e c i f i e d  i n  and m a i n t a i n e d  i n  
a c c o r d a n c e  w i t h  Adv i so ry  C i r c u l a r  43-2A. 

. High a c c u r a c y  p o r t a b l e  t e s t  equipment  ( w i t h  a p p r o p r i a t e  c o r r e c t i o n  
c a r d )  m a i n t a i n e d  i n  a c c o r d a n c e  w i t h  FAR 145 .47 (b ) .  It h a s  been  found t h a t  
c a l i b r a t i o n  c h e c k s  of t h e  t e s t  equipment  i n  a c c o r d a n c e  w i t h  t h e  f o l l o w i n g  
schedu1.e p r o v i d e s  a  s a t i s f a c t o r y  l e v e l  of pe r fo rmance :  

( 1 )  Each t h i r t y  d a y s ,  a f t e r  i n i t i a l  c a l i b r a t i o n ,  t h e  equipment  
s h o u l d  be checked  f o r  a c c u r a c y  a g a i n s t :  

( i )  A ba rome te r  d e s c r i b e d  i n  a .  above ,  o r ,  



( i i )  An a l t i m e t e r  ( w i t h  a p p r o p r i a t e  c o r r e c t i o n  c a r d )  which  h a s  
b e e n  c a l i b r a t e < ,  w i t h i n  t h e  p a s t  t h i r t y  d a y s ,  a g a i n s t  a  ba rome te r  d e s c r i b e d  
i n  7a.  

( 2 )  Each day  t h e  equipment  s h o u l d  be checked  f o r  a c c u r a c y  a t  sta- 
t i o n  p r e s s u r e  u s i n g  a n  a n e r o i d  o r  m e r c u r i a l  ba rome te r .  I f  t h e  equipment  i s  
n o t  used  d a i l y ,  a " b e f o r e  u s e "  t e s t  may be  s u b s t i t u t e d  f o r  t h e  d a i l y  t e s t .  

( 3 )  The t h i r t y - d a y  c a l i b r a t i o n  p e r i o d  i n  ( 1 )  may be ex t ended  
p r o v i d e d  t h e  c a l i b r a t i o n  r e c o r d s  of  t h e  i n d i v i d u a l  t e s t  equipment  r e f l e c t  
c o n t i n u e d  a c c u r a c y .  

8. MAINTEKAKCE RECORD ENTRY. The f o l l o w i n g  example of a  permanent  
m a i n t e n a n c e  r e c o r d  e n t r y  w i l l  be s a t i s f a c t o r y  f o r  compl iance  w i t h  
FAR P a r t  43.9:  

( 1 )  Example: I c e r t i f y  t h a t  t h e  a l t i m e t e r  and s t a t i c  sys t em t e s t s  
r e q u i r e d  by FAR P a r t  91.170 have  been per formed.  The a l t i m e t e r  was t e s t e d  
t o  f e e t  on ( d a t e  i f  a l t i m e t e r  t e s t )  

S i g n a t u r e  
D a t e  ( o f  s t a t i c  svs t em t e s t )  
C e r t i f i c a t e  ?;umber 

( 2 )  The d a t e  of  t h e  a c t u a l  a l t i m e t e r  t e s t  and maximum a l t i t u d e  t o  
wh ich  t h e  a l t i m e t e r  was  t e s t e d  s h o u l d  be r e c o r d e d  on t h e  a l t i m e t e r  by t h e  
p e r s o n  making t h e  a l t i m e t e r  t e s t .  

9 .  PRECAUTIONS. T h i s  s e c t i o n  c o n t a i n s  i n f o r m a t i o n  a b o u t  p r e c a u t i o n s  t h a t  
c a n  be t a k e n  t o  a v o i d  damage t o  s e n s i t i v e  i n s t r u m e n t s  t h a t  a r e  connec t ed  t o  
s t a t i c  sys t ems  d u r i n g  s t a t i c  sys tem t e s t s .  

a .  Be fo re  any  s t a t i c  sys tem i s  t e s t e d ,  i t  shou ld  he de t e rmined  t h a t  t h e  
d e s i g n  l i m i t s  of i n s t r u m e n t s  a t t a c h e d  t o  i t  w i l l  n o t  be exceeded  d u r i n g  
t e s t .  To d e t e r m i n e  t h i s ,  i t  i s  n e c e s s a r y  t o  l o c a t e  and i d e n t i f y  a l l  
i n s t r u m e n t s  a t t a c h e d  t o  t h e  sys tem.  I n  a d d i t i o n  t o  t h e  a l t i m e t e r ,  a i r s p e e d ,  
and  r a t e  of c l i m b ,  many a i r p l a n e s  u s e  s t a t i c  p r e s s u r e  f o r  t h e  o p e r a t i o n  of 
a u t o p i l o t s ,  f l i g h t  r e c o r d e r s ,  a i r  d a t a  compu te r s ,  a l t i t u d e  r e p o r t i n g  
d i g i t i z e r s ,  e t c .  The u s e  of a s t a t i c  sys t em diagram of t h e  a i r p l a n e  
i n v o l v e d  may be h e l p f u l  i n  l o c a t i n g  a l l  of t h e  i n s t r u m e n t s .  I f  a  d iagram i s  
n o t  a v a i l a b l e ,  t h e  i n s t r u m e n t s  c a n  be l o c a t e d  by t r a c i n g  t h e  p h y s i c a l  
i n s t a l l a t i o n .  

b. Damage c a n  o c c u r  t o  i n s t r u m e n t s  t h a t  a r e  connec t ed  t o  bo th  t h e  
s t a t i c  sys tem and p i t o t  sys tem when o n l y  t h e  s t a t i c  sys t em i s  e v a c u a t e d .  
The maximum d e s i g n  d i f f e r e n t i a l  p r e s s u r e  of t h e s e  i n s t r u m e n t s  may be  
exceeded .  One method t o  p r e v e n t  t h i s  t y p e  of damage i s  t o  t i e  bo th  t h e  
p i t o t  and s t a t i c  s y s t e m s  t o g e t h e r  when c o n d u c t i n g  s t a t i c  sys t em checks .  
T h i s  s h o u l d  r e s u l t  i n  z e r o  d i f f e r e n t i a l  p r e s s u r e  r e g a r d l e s s  of t h e  d e g r e e  of 
s t a t i c  sys tem e v a c u a t i o n .  I t  s h o u l d  be n o t e d  t h a t  a  l e a k  i n  e i t h e r  sys tem 
w i l l  be i n d i c a t e d  on t h e  t e s t  s e t .  
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c .  S a f e g u a r d s  s h o u l d  be t a k e n  t o  p r e v e n t  a c c i d e n t a l  d i s c o n n e c t i o n  of 
t h e  t e s t  equipment  plumbing from t h e  a i r c r a f t  o r  t h e  t e s t  equipment  w h i l e  
t h e  s t a t i c  sys t em i s  e v a c u a t e d .  The r e s u l t a n t  sudden  p r e s s u r e  change may 
damage b o t h  t h e  t e s t  i n s t r u m e n t s  and t h e  a i r c r a f t  i n s t r u m e n t s .  

d .  l a e n e v e r  b lockage  of t h e  s t a t i c  l i n e s  i s  s u s p e c t e d ,  t h e y  s h o u l d  be 
purged  b e f o r e  t h e  s t a t i c  p r e s s u r e  sys t em t e s t  i s  per formed.  B e s i d e s  t h e  
o b v i o u s  b e n e f i t s  of removing f o r e i g n  o b j e c t s  from t h e  l i n e s ,  p u r g i n g  nay 
keep  such  o b j e c t s  from e n t e r i n g  t h e  t e s t  equipment .  S i n c e  p u r g i n g  a p p l i e s  
p o s i t i v e  p r e s s u r e  t o  l i n e s ,  t h e  f o l l o w i n g  p r e c a u t i o n s  s h o u l d  be t a k e n :  

( 1 )  D i s c o n n e c t  a l l  i n s t r u m e n t s  and  a i r  d a t a  s e n s o r s .  

( 2 )  Cap o f f  t h o s e  l i n e s  no t  b e i n g  pu rged .  

( 3 )  R e s t r a i n  hoses  which c a n  whip due t o  purge p r e s s u r e .  

( 4 )  A s s u r e  t h a t  l i n e s  '?re c l e a r  by f e e l i n g  d i s c h a r g e  p r e s s u r e  a t  
p o r t s .  

( 5 )  C l e a n  sys tem d r a i n s  and t r a p s  a f t e r  p u r g i n g  s i n c e  t h e y  c a n  a c t  
a s  a sump f o r  f o r e i g n  m a t e r i a l .  

,// /' A c t i n g  D i r e c t o r  
/' F l i g h t  S t a n d a r d s  S e r v i c e  
/ 




